Involvement of protein kinase C beta 2 in c-myc induction by high glucose in pancreatic beta-cells.
The expression of the basic helix-loop-helix transcription factor c-Myc is induced in pancreatic islets of several different diabetic model animals and is possibly involved in suppression of the insulin gene transcription. In this study, we found that activity of protein kinase C is increased by high glucose, preceding the induction of c-myc expression and that PKC beta2 specifically regulates c-myc expression in pancreatic beta-cells. Since PKC alpha, beta2, delta, epsilon, and zeta were expressed in rat pancreatic islets, we prepared each wild type (WT) and dominant negative type (DN) PKC isoform (alpha, beta2, delta, epsilon, and zeta)-expressing adenovirus to examine the effect of each PKC isoform on c-myc expression. In isolated rat pancreatic islets, adenovirus-mediated overexpression of WT PKC beta2, but not other PKC isoforms, markedly increased c-myc expression. Moreover, c-myc induction by high glucose was suppressed by adenovirus-mediated overexpression of DN PKC beta2 but not by other DN PKC isoforms. Finally, adenovirus-mediated overexpression of WT PKC beta2, but not of other PKC isoforms, leads to suppression of the insulin gene transcription in pancreatic islets. These results suggest that at least some of the reduction of insulin gene transcription found in the diabetic state is mediated by PKC beta2 regulation of c-myc expression.